There are two reasons for the change in bank capital standards. First, the relatively large number of hank failures in recent years has become a matter of considerable public concern? While bank failures averaged only 10 per year as recently as 1979 through 1981, the number of bank failures reached 79 in 1984. Twentynine banks failed in the first four months of 1985, and there are expectations that the number' of failures during 1985 will equal or surpass that in 1984.' Many A. Alton Gilbert is an assistant vice president, Courtenay C. Stone is a senior economist, and Michael E Trebing is a research officer at the Federal Reserve Bank of St Louis. Michael L. Durbin and Jude L. Naes, Jr., provided research assistance. 'The FDIC is the primary supervisoryauthority at the federal level for FDIC-insured, state-chartered banks that are not members of the FED. The FED supervises FDIC-insured, state-chartered member banks and regulates bank holding companies. The 0CC supervises banks with national charters; these national banks are FDIC-insured and members of the Federal Reserve System. 'The FED has also announced new capital standards for bank holding companies (BHCs). The minimum ratios for primary and total capital for BHCs are the same as those for banks; however, there are differences in the items that are included in primary and secondary capital. This article does not analyze the effect of the new capital requirements on BHCs. 'For survey data showing public concern about the stability of the banking system, see Gross (1984) , Blundell (1985) and "Bank Crisis Tied (1985) . For predictions of more bank failures, see "More Bank Failures..." (1985) and Belsie (1985) . Finally, for some comments on the political consequences of bank failures, see "Banking Confidence May..." (1985) .
'For one estimate of the number of banks that will fail in 1985, see "Agriculture: FDIC Study Says..." (1985) .
people, including bank i-egulators, believe that higher bank capital ratios will reduce the number of bank failures that otherwise would occur, 3
Second, the International Lending and Supervision Act of 1983 specifies, in part, that each "appropriate Federal Banking Agency shall cause banking institutions to achieve and maintain adequate capital by establishing minimum levels of capital." The changes in bank capital standards are intended to address the public and congressional concern about the adequacy of bank capital.
This article describes the new bank capital standards and estimates their potential impact on the US, banking industw, using data from the December 31, 1984, Report of Condition for US, commercial banks, In general, meeting the new standards will produce relatively small changes for the banking industry, Only 419 of the 14,404 banks surveyed have capital ratios below the new standards, These capital-deficient banks must raise about $1.8 billion in capital, which represents a capital increase of about 7 percent fot' the deficient banks but only about 1 percent for the industry as a whole, This article also examines the potential changes in capital and assets that the banking system would face if minimum capital ratios were raised to the higher levels recently suggested by a Treasury Department study group and the FDtC. The analysis suggests that the 9 percent capital-to-asset standaid currently un-'There is remarkably little evidence, however, that links the level of capital or the ratio of capital to assets with bank failure rates. For example, a regulatory impact study prepared by the 0CC notes, "It is impossible to say how many bank failures will be avoided as a result of the [new capital] rule, how many there would have been if the rule had been in effect earlier, or the effect on the failure rate of other minimum ratios" (Office of the Comptroller of the Currency (1985) ). In an appendix to the FDIC's report to Congress in 1983, four bank failure prediction studies were reviewed; none of them found bank capital ratios, as measured in the current regulations, to be of major importance in discriminating between failed and successful banks (Federal Deposit Insurance Corporation (1983) ).
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MAY~SSE der discussion would require considerable changes for the U.S. banking system. At the present time the banking system, in the aggregate, has a total capital/ asset ratio of slightly more than 7 percent. If the 9 percent standard were adopted, more than half of all U.S. commercial banks would be deficient. To meet the suggested 9 per-cent standard, the deficient banks would have to raise about $52 billion in new capital or reduce their assets land liabilitiesi by nearly $523 billion. Thus, either the capital of U.S. commercial banks would have to rise by about 29 percent or the U.S. banking industry would have to "shrink" its assets by more than one-fifth.
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In general terms, bank regulators define a bank's capital as the difference between the book value of its assets and liabilities." Bank regulators view capital as performing several important roles. It provides a financial "cushion" that enables banks to continue to operate even if they are temporarily sustaining losses. It is presumed to maintain public confidence in the soundness of individual banks and the banking system as a whole. And it is alleged to provide some degree of protection to depositors whose bank accounts are not fully insured.
Federal bank regulators divide bank capital into two categories: primary and secondary. 'the specific balance sheet items that constitute bank capital for regulatory purposes are presented in table 1.
Primary capital consists of the initial investment of shareholders, retained earnings and capital reserves set up to absorb possible future losses. Secondary capital consists of the sum of limited-life preferred stock, subordinated notes and debentures and certain other items (see table IL Each banks secondary capital is added to its primary capital to obtain its total capital for regulatory purposes. The regulatory agencies limit the amount of secondary capital included in total capital to no more than 50 percent of a bank's primary capital.
Regulators include subordinated long-term debt as 'This view of capital is often referred to as the "accounting" definition of capital. In contrast, the "economic" definition of bank capital focuses on the market value (or net present value) of the bank, These two definitions yield identical values only if all assets (including "good will") and liabilities are carried on the bank's balance sheets at their current market values. In general, however, many bank assets, liabilities and capital account items are valued on a historical basis rather than at current market values. part of capital for' two reasons: these debt instruments must have initial average weighted maturities of at least seven years, and, should the bank fail, investors in these debt instruments receive payment only after all depositors have received full payment.
Federal regulatory agencies, however, do not view subordinated long-term debt as equivalent to primary capital in determining the capital adequacy of banks; consequently, they impose certain limits on the extent to which it is counted as capital. If a bank experiences a major reduction in the value of its assets, primary capital provides a better-buffer against bankruptcy than secondary capital. While dividends to shareholders can be cut to zero to maintain capital, a bank must continue to meet the interest payments to its subordinated debt holders if it is to remain in operation. Moreover, the holders of limited-life preferred stock and subordinated debt instruments must be paid when those debt instruments mature.
The amount of capital available per se does not provide useful information to regulators; capital must be measured relative either to some bank size factor' (after all, larger banks are likely to have mor'e capital than smaller banks, other things equal) or to the balance sheet items whose fluctuations bank capital is intended to cushion. Regulators are generally concerned with the amount of primary and total capital relative to sonic measure of the bank's total assets.
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Under the new standards, the three federal agencies use both primary and total capital ratios in assessing the adequacy of a bank's capital. The primary capital ratio is the ratio of primary capital to adjusted total assets; the total capital ratio is the ratio of total capital to adjusted total assets. 'rhe primary and total capital figures used are end-of-quarter values. Adjusted total assets equal the average total assets held by banks over the previous three months, plus end-of-quarter' values for reserves for-loan and lease losses, minus those intangible assets not allowed for capital adequacy purposes. The new minimum primary capital ratio is 5.5 percent. This represents an increase in the minimum primary capital ratio of 0.5 percent for all FDICregulated banks and for' 0CC-and FED-regulated banks that have more than $1 billion in assets; it represents a 0.5 percent r-eduction for 0CC-and FEDregulated banks with assets less than $1 billion. A brief discussion of the prior formally announced capital standards is contained in the insert on page 15. Plus: mandatory convertible instruments Deot issues that mandate conivers;ori to common or perpetual preferred stock at some future cafe. they must meet the following corioitions to be included in primary capita I-1. The securities must mature fconvert to common or preferred stock) in 12 years or less 2 The aggregate amount of mandatory convertible securities counted as primary capital may not exceed 20 percent of primary capitar net of mandatory convertible securities, 3, 1 he issuer may redeem the securities before maturity only with the proceeds of the sale of common or perpetual preferred stock, 4 The holder of the security cannot accelerate the payment of principal except in the event of bankruptcy. insolvency or reorganizatiorr. 5 The security must be subordinated in right of payment to all senior indebtedness of the issuer reserves for loan and lease osses Amount set aside to absorb ant'cipated losses. Ait charge-offs of loans and leases are charged to this capital account, and recoveries on loans and eases previously charged off are credited to this caoital account. minority interest in consolidated
The sum of the equity capital of the subsidiaries in which the bank has minority subsidiaries nterest multiplied by the percentage ownership ol the bank in the subsidiaries Minus: equity commitment notes Debt ooligatronis which the issuer must repay only from the proceeds of the sale of common or perpetuai preferred stock These notes are included in manoatory corivertih'e 'nstrurnents. but excludeo from primary caprtal. intang~bIe assets Genera :y the 3 e assets represent rho purchase price of firms that have been acquired in excess of the.rr book value 'Only up to 20 pe'cent of primary capitar exclucing mancatory convertible rnstruments "The FDIC and 0CC subtract all intangibie assets except for purchased mortgage servicing rights The FED subtracts only the' g000wi: portion of intangiole assets "The .imited life preferred stock and subordinated notes ano deoentumes included in secondary caprtal must have an original werghted averagematurity of at least seven years Ali three feoeral banking agencies limit the aggregate amouni of secondary capital to loss thani 50 percent of the amount ot a banks primary capitar Theamount that exceeds 20 percent of primary capital excluding mandator,, convertible instrumenits. equity commitment notes excluded from primary capital
A Brief history of Capital Adequacy Standards
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The new minimum ratio for total capital is 6 percent of adjusted total assets, The FED continues to use zones' lot' total capital ratios; however, it has eliminated the differences that previously existed between the smaller and larger banks, The FED considers banks to be 'under-capitalized" if their total capital ratios are less than 6 percent, "marginally capitalized" if their total capital ratios lie between (1 and 7 percent, and "adequately capitalized" if their total capital ratios exceed 7 percent, These changes affect only the larger banking organizations with assets exceeding $1 billion; smaller banking organizations already were subject to these standards, These new standards for capital adequacy represent minimum capital ratios for all commercial banks. The federal banking regulators will r'equire specific banks to meet higher capital ratios if they have high off-balance-sheet exposure or if their assets are considered to be relatively risky -that is, to have relatively high probability of significant declines in value! A BRIEF LOOK iY.F.UIE J•.L LI)II%IIFRGLTL BANKING A Before describing the impact of the new capital standards on the US, commercial banking industry, it is first necessary to describe the industry itself in brief detail, The latest statistics covering the capital, assets and capital-asset r'atios for U.S. commercial banks are shown in table 2, There are several key points that will prove useflul when assessing the impact of the new 7 For one recent FDIC directive for greater-than-minimum capital ratios, see Luke (1985) .
capital standards on individual banks and the banking industry.
First, for the banking industry as a whole, the primary and total capital ratios are well above the minimum standards established by the bank regulatory agencies, The average primary capital ratio that is, the sum of the individual banks' primary capital ratios divided by the number of banks) for the 14,404 banks is 11 percent; the average total capital ratio is also 11 percent. An alternative way to assess the capital adequacy of the banking system is to divide the total amount of capital primary or total capital) of all banks by the total quantity of adjusted total assets of all banks, This global view of capital adequacy yields the aggregate capital ratios shown in the last two columns of table 2. Although these aggregate capital ratios 7,1 percent for primary capital and 7,4 percent for total capital) for the entire banking system are considerably lower than the banks' aver-age capital ratios, they are still comfortably above the new minimum capital adequacy standards, The reason for the large disparity between the average and aggregate capital ratios for banks is clearly discernible when the banks are divided into the selected asset-size categories shown in table 2, The distribution of the banking system's capital and assets is highly skewed among the 14,404 US, commercial banks, The 66 largest banks hold about 41 percent of total capital and 46 percent of the total assets of the US, banking system; they also have the lowest average capital ratios, In contrast, the 13,663 banks 95 percent of the total number of banks) in the two smallest assetsize categories hold only about 33 percent of the capital and 27 percent of the total assets of the banking system; these small banks have the highest average capital ratios.
'rhe broad conclusion that emerges from the data in table 2 is that the new capital standards seem unlikely to produce substantial changes in the US, banking industry as a whole, The aver-age and aggregate capital ratios exceed the new minimum standards by~~ide margins, However-, the data suggest that, since capital ratios decline as bank size increases, larger banks ar'e likely to be affected by these standards to a gr'eater degree than the smaller banks,
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Bank data from the December 31, 1984, Report of Condition for US, commercial banks were used to assess the impacts that the new standards would have had if they had been in effect at that time, Of the 14,404 banks analyzed, only 419 had capital ratios that fell below the new standards. Selected statistics for' these capital-deficient banks are presented in table 3.
The 419 capital-deficient banks hold about 14 percent of the capital and 18 percent of the assets of the entire banking system, While only 3 percent of all banks do not meet the new standar'ds, about 13 percent of the banks with assets of Si billion to $5 billion and more than 21 percent of the banks in the largest asset size category are capital-deficient. Moreover, the 14 largest capital-deficient banks hold about 78 percent of the capital and assets of all deficient banks as a group.
Ther'e are sever-al ways that capital-deficient banks can bring their capital ratios into line with the minimum standards specified by the bank regulators. iWo such methods are considered in the last four columns of table 3, The purpose of these calculations is to present some estimates of the magnitude of the adjustments to capital or liabilities that these banks face in achieving the minimum capital standards, One way in which capital-deficient banks can raise their capital ratios would be to increase their capital and assets), These adjustments could involve selling new shares, retaining a greater amount of earnings or selling existing assets that have been carried on their books at below-market values,' These adjustments would increase both capital and assets by equal 'For recent results of such sales, see Thompson, Wilson and Frank (1984) and Advertisement (l985), amounts, leaving liabilities unchanged, The increases in bank capital necessary to achieve the new minimum standards are shown in the next-to-last column of table 3, 'the required additions to total capital are divided into the minimum amounts of primary capital and the maximum amounts of secondary capital that would be consistent with pr'ovisions of the new capital requirements on the composition of total capital.
To bring their capital ratios up to the minimum standards, the capital-deficient banks would have to raise slightly less than $1.8 billion. This represents only a 1 percent increase in the capital of the entire banking industry and about a 7.4 percent increase in the capital of the deficient banks. The 14 largest deficient banks would have to raise the lion's share of this additional capital -nearly $1.1 billion.
Although the larger banks face the largest prospective dollar increases in capital, the relative magnitudes of the increases are greater-for the smaller banks with deficient capital. 'the largest deficient banks would have to increase their total capital by about 6 percent. For deficient banks in the smallest size class, however, the necessary increase is about 23 percent.
There is growing interest in the use of secondary capital sources for raising new capital! Many banks may consider issuance of debt instruments to be a less costly way of raising capital than selling stock, Banks avoid diluting the shares of existing stockholder's when they issue debt instruments, This option, however, is available primarily to the 14 largest deficient banks, which could raise up to 83 pci-cent of the capital they need from secondary sources," In contrast, the remaining 405 capital-deficient banks must use primary capital sources for at least 71 per-cent of the capital they need."
The last column in table 3 shows what the deficient banks would have to do if they chose to raise their capital ratios by shrinking their' assets and liabilities, while holding their capital unchanged. If these assets were sold to nonbank firms, the banking industry's assets would decline by $28 billion, or slightly more than 1 percent; the assets of the deficient banks would 'For discussions of the use of subordinated debt to meet the new capital standards, see Horvitz (1984) , Rose (1985) and Childs (1985) . "This analysis applies only to the primary and secondary capital of commercial banks. If banking organizations adiust to the new capital requirements by issuing more capital securities, most of those capital securities sold to the nonbank public will be issued by the holding companies that own the banks with deficient capital.
"Some analysts have questionedthe ability of smaller banks to use secondary capital sources; see, for example, Ostrowski (1985) .
decline by about 6,8 percent. Again, as noted above, the 14 largest banks would bear the largest share of the asset reductions -over 60 percent.
Several general conclusions emerge from the data in tables 2 and 3. The new minimum capital standards will affect only a small proportion of all U.S. commercial banks -slightly less than 3 percent. For the industry as a whole, the standards can be met by relatively minor percentage increases in capital or reductions in assets and liabilities. The 419 deficient banks would have to raise nearly $1.8 billion in new capital to satisfy the minimum standards; alternatively, they could reduce their assets and liabilities by $28 billion. Either approach would result in changes of about 7 percent in their capital or asset holdings, respectively. The bulk of these capital or asset adjustments, however, is concentrated in the 14 largest capital-deficient banks, which would have to raise about $1.1 billion in new capital or reduce their assets and liabilities by nearly $17 billion, Banks have raised their capital substantially in recent years. The remaining increase in capital necessary to meet the new requirements is small relative to these recent capital increases. One recently published survey reported that U, 5, commercial banks raised $10.2 billion in 1983 and $12.5 billion in 1984 via stock or debt financing; banks with assets of more than $5 billion raised nearly $12 billion 96 percent of the total capital raised by all banks) in 1984,2 The 0CC estimates that, over the three-year period ending on December 31, 1983, national banks added about $2.3 billion per year to their capital accounts from retained earnings and additions to loan loss reserves alone."
The impact of the recent changes in bank capital in terms of capital adequacy under the new standards can be estimated by applying the new capital standards to the March 31, 1984, Report of Condition data and measuring the changes in bank capital land potential bank capital deficiencies) that have occurred from March 31 to December 31, 1984 ," When analyzed "See "Banks' Financings Rose..," (1985 . These capital issues were primarily sold by the bank holding companies, not by individual subsidiary banks. Federal Register (1985) . ' 4 The Report of Condition for March31, 1984 , is the first to include the information necessary to calculate the capital ratios as measured under the new standard for capital adequacy.
"See
in this fashion, U. S. commer'cial banks raised their total capital by $16.3 billion from the end of March to the end of December 1984; in so doing, the number of potentially capital-deficient banks fell fr'om 501 to 419,
There have been suggestions recently that even higher bank capital standards might be desirable,12 One prospective standard that has received considerable attention lately has been the "nine percent capital solution": a total capital standard ofnine percent. with primary capital equal to at least six pet-cent of adjusted total assets," The results of applyitig this standard to U.S. commercial banks, using the Decetnber 31, 1984, Report of Condition, are shown in table 4.
The nine percent capital standard would significantly affect the banking system if it were to be adopted in the near future, More than half of all banks currently would fail to meet this standard. Moreover, the deficient banks hold about 80 percent of the banking system's capital and about 87 percent of its assets, The basic problem facing the industry is that the nine percent standard greatly exceeds the banking system's present capital-asset structure. As was noted earlier Isee table 2), the aggregate total capital ratio for the entire banking industry is only 7.4 percent, well below the 9 percent level.
i'he additional capital that would be needed to meet the nine percent standard, as shown in table 4, is about $52 billion, This r'epresents a 29 percent increase from the present industry level; almost 95 percent of the increase, however, could be met from secondary capital sources.
To put this figure into perspective, we noted earlier that the banking system increased total capital by about $16 billion from March to December' of last year. It would take about two and one-half years of similar "For example, Sen. William Proxmire recently suggested that banks should be required to meet a 10 percent capital requirement. See Bureau of National Affairs (1985) .
"A suggestion for a capital standard of 9 toll percent was included in a recent study by the Administration's Cabinet Council on Economic Affairs Working Group on Financial Institutions Reform. See Department of the Treasury (1985)-On May 6, 1985, the Board of Directors of the FDIC requested public comment on the 9 percent total capital requirement for all FDIC-insured banks, For comments on the highercapital standards, see Noble (1985) and Wallace and Reimer (1985) . FEDERAfl~ESERVEft~4t~. CWST.
increases, while keeping liabilities unchanged, for the banking system to adjust to the nine percent capital standard,
Because the capital ratios generally decline as bank size increases (table 2) . the largest banks would have to raise the biggest percentage of the total capital needed, In the largest size category, 64 (of 66) banks would be deficient; they would have to raise more than $324 billion in new capital, an increase of 44 percent. tn contrast, only about 38 percent of the banks in the stnallest asset size categoiy would be deficient; the $457 million they would have to raise represents only a 5 percent increase in their capital.
'l'he last column in table 4 shows that, if banks leave their capital unchanged, they would have to reduce their assets and liabilities by about $523 billion, In other words, the banking industry would shrink by more than 21 percent. 'the 64 largest deficient banks would have to reduce their assets by nearly 29 percent ($327 billion) -The U.S. banking industty can meet the new capital standards recently announced by the nation's three federal banking regulatory agencies~4th relatively small changes in capital or assets. As of December 31, 1984, slightly less than 3 percent of all U.S. commercial banks did not meet the minimum capital standards for all commercial banks recently adopted by the Federal Deposit Insurance Corporation, the Federal Reserve and the Office of the Comptroller of the Currency. Deficient banks can meet these standards by raising about $1.8 billion in new capital or reducing their assets (and liabilities) by slightly more than $28 billion. Neither of these alternatives (not' some combination of these changes that would achieve the same result) represent significant changes in the capital! asset structure of the banking system; the necessary changes in assets and liabilities or capital represent only about 1 percent of the amounts held by U.S. commercial banks.
On the other hand, the 9 percent total capital standard that has been recently proposed would require considerable adjustment by the banking system if it were imposed in the near future. The capital ratios of more than half of all banks currently fall below the 9 percent standard; indeed, in the aggregate, the U.S. banking system's total capital ratio is only slighfly above 7 percent. To meet the 9 percent capital standard, deficient banks would have to raise about $52 billion in new capital or reduce their assets and liabilities by about $523 billion, Thus, either U.S. bank capital would have to rise by nearly 29 percent, or the assets of the US. banking industry would have to shrink by more than one-fifth.
